Preliminary results from the fall 1996 Whole Earth Telescope (WET) campaign to observe the pulsating pre-white dwarf star PG 0122+200 are presented. Although our coverage was, due to bad weather, far poorer than in previous WET campaigns, we can confirm the previous result that PG 0122+200 rotates once in 1.6 ± 0.1 d. The most likely period spacing supported by the data implies a mass of (0.69 ± 0.03) M©.
INTRODUCTION
Pulsating PG1159 stars with periods less than 1000 s -and no nebulae -form the GWVir class, of which PG 1159-035 is the prototype. With an effective temperature of 75 000 K (Dreizler et al. 1995) , PG 0122 is the coolest known GWVir star, and it currently defines the red edge of the instability strip. After discovery of its photometric variations by Bond & Grauer (1987) , three separate efforts were made to unravel its complex light curve. Hill, Winget & Nather (1987) observed the star on four consecutive nights in late 1986 with the 2.1m telescope at McDonald Observatory and tentatively identified eight separate pulsation modes between 300 s and 700 s. They further proposed a mean period spacing of 16.4 s, which implied a mass of ~ 0.7 MQ based on models then available. However, their analysis rested on the technique of averaging together the Fourier transforms of separate nightly data sets, a procedure which, as it turned out, left unresolved the rotational splitting later found to exist in several individual modes of this star. Compelling mode identification was hence impossible for Hill et al. A decade later, armed with hindsight created by successes with PG 1159 and PG2131, O'Brien et al. (1996, hereafter OCKD) reanalyzed the data taken by Hill et al. OCKD identified 13 individual frequencies, comprising singlets, doublets, and one clear triplet, in the transform of the full Hill et al. data set. We identified four probable £ = 1 modes and one possible £ = 2 mode and found strong evidence for an i = 1 frequency splitting of 3.6 /¿Hz with a mean period spacing of 21.2 s. These numbers imply a rotation rate of ~ 1.6 d and a mass of 0.66-0.72 M© for PG0122. However, OCKD made significant use of the technique of prewhitening in order to separate the presumed real peaks from the effects of severe aliasing introduced by daily gaps in the data. Thus our mode identifications were tentative, and other possible "solutions" to this data set could not be ruled out.
Meanwhile, in October 1990, a separate group organized a bi-longitudinal campaign to observe PG 0122 with the Steward Mt. Lemmon 1.5 m telescope, the Steward Mt. Bigelow 1.5 m telescope, and the Roque de los Muchachos Nordic Optical 2.5 m Telescope. Based on 74.7 hours of data obtained over 11 days, Vauclair et al. (1995, hereafter VPG) report evidence for a frequency splitting indicative of a ~1.8 d rotation rate for PG0122, consistent within errors in the frequency determinations with the rotation rate deduced by OCKD. Unfortunately, their attempt to fit a pattern of equal spacing to the periods was frustrated by the apparent absence of some low-amplitude modes separately identified by OCKD. Of the thirteen peaks identified by OCKD in the transform of the 1986 data, only seven were identified in the 1990 data taken by VPG. VPG suggest a period spacing of ~16 s.
The revealing but somewhat ambiguous results of single-and bisite observation of PG 0122 made it an ideal subject for observation with the WET. It was the primary target for the WET campaign XCOV14, held in September 1996. This is a progress report on our endeavor to improve on previous attempts to decode this star. data were of low quality 2. THE XCOV14 DATA SET Multiple redundancies at several longitudes give the WET better average weather conditions than can be claimed at all but the best single sites. In the past, this has resulted in relatively cloud-free data sets for every WET run. It did not in this one; hurricanes in two oceans contributed to the lowest overall duty cycle of any WET run held to date. Data acquisition and reduction followed the procedures outlined by Nather et al. (1990) . The reduced data represent the fractional departure of the count rate from the mean at times referred to a common zero point of 2450334.495262 BJED, corresponding to the beginning of the first data set. All runs were combined into a single light curve, shown in Fig. 1 . Its most striking feature is the daily gap between 12:00 and 23:00 UT created by poor weather conditions in China, a site for which we had no redundancy in this campaign.
The Fourier transform of the WET data set (Fig. 2) = A///) of variations in the detected intensity I at a given frequency, with the spectral window included on the same scale for comparison. There are five obvious groups well above noise. Six of the eight frequency groups found by OCKD are apparent here (the peaks near 1640//Hz, 2137//Hz, 2220 ¿¿Hz, 2500//Hz, 2630 ¿/Hz and 2980//Hz), with relative amplitudes similar to those in the 1986 data. One additional peak not present in either 1986 or 1990 is possibly significant near 2800 //Hz.
RESULTS
An original hope in assigning PG 0122 as the top-priority WET target during the fall, 1996 campaign -besides the possibility of finding new modes -was to acquire a data set so complete as to allow unambiguous separation of closely spaced peaks in the Fourier transform. The rotational splitting claimed in previously published data could then be absolutely refuted or confirmed, with the inherent consequences for suggested mode identification and period spacing and hence for the calculated mass and luminosity of the star. Unfortunately, the complexity of our spectral window meant that we again had to resort to prewhitening to discern multiple closely spaced peaks, as was done with previous data sets.
Frequency identification
Using the non-linear least squares procedure described in OCKD, we fitted the time-series data to obtain the frequency, amplitude, and phase of the five dominant modes in the light curve. After subtracting sinusoids with these parameters from the light curve, we recomputed the Fourier transform to see what was left. This process was then repeated, with an increased number of peaks included in each successive least-squares fit. In this way we found one additional peak (after initial prewhitening) near the largest mode in the 2220 /íHz region, making this group a doublet. We also found two additional peaks near the largest mode in the transform at 2500 ¿¿Hz. These three peaks form a triplet of equal frequency spacing, with <6v>-(3.581 ± 0.006) /iHz -an important confirmation of the results of OCKD, who identified precisely these three frequencies, though less conclusively. The triplet structure suggests an Í -1 mode; the period spacing (see Section 3.2) is consistent with this identification, for reasonable white dwarf masses.
In all, we found nine individual periodicities in the WET data, making up four singlets, a doublet, and a triplet. Table 2 lists the modes and their identification (values of i and m). In some cases, mode identification was aided by comparison with the peak lists of OCKD and VPG. Thus of the six groups found in the WET data set, five belong to í = 1 modes, based on the observed frequency splitting. The average consecutive m frequency splitting for all the I = 1 modes is <8u>= (3.5 ± 0.2) /iHz, which from equations [1] and [2] of Kawaler et al. (1995 , see also Brickhill 1975 and Winget et al. 1991 ) implies a rotation rate of (1.6 ± 0.1) d. b a Based on the frequency of a nearby peak in data from OCKD. b Based on the frequency of a nearby peak in data from VPG.
Period spacings
The period spacing is the most important parameter measured in the pulsation spectrum of a white dwarf star, as it is determined almost exclusively by two parameters: the stellar mass and luminosity. The first step in deducing this spacing is identification of the order I of each of the modes in the pulsation spectrum, a process in this case outlined in the previous section. As mentioned above, both VPG and OCKD have already attempted to explain the period spectrum of PG0122 with different values of the primary spacing. We can now use the observed periods to attempt to decide between one or the other of these hypotheses. Table 3 compares the observed pattern of I = 1 modes to periods predicted by strict patterns of 21.10 s and 16.24 s spacing. These values were obtained by taking the likely value of An (= n -n 0 ) for each mode based only on approximate spacings of 21 s and 16 s and then, for the two resulting sets of An (one for each estimate of All) fitting a line to the equation:
n" = An x An + n"o where the II n are the observed periods, and both All and II no are allowed to vary. All = 21.10 s and 16.24 s represent the two best fits (in a least-squares sense) to the observed periods, given assumed values of An listed in Table 3 . Other values of All, using yet other assumed sets of An, can be chosen to fit the data, but none lead to sensible estimates for the mass of PG 0122. The smallest observed spacing in the period spectrum between modes confidently identified as i = 1 is ~ 21 s, between the modes at 401s and 380 s (2500 //Hz and 2630 //Hz), and this formed the seed of the original suggestion of 21s as the average period spacing in the spectrum of PG0122. The 380 s mode is also one of two (the other being at 570 s) which the proposed 16.2 s pattern misses rather significantly. The 21.1s pattern, on the other hand, fails at about the same level to explain the mode at 450 s (2225 /iHz). All of these "misses" could result from effects of mode trapping, so that both patterns account for the data almost equally well, with All = 21.1 s somewhat preferred.
THE MASS AND LUMINOSITY OF PG0122
Given the two measured quantities All (from the pulsation data) and T e ff (from spectroscopy), stellar models can be used to place limits on the mass and luminosity of a pulsating pre-white dwarf star. Dreizler et al. (1995) find a T eff for PG0122 of (75000 ± 5000) K. For pre-white dwarf models with a given mass, the period spacing increases with decreasing effective temperature. In addition, for models with a given effective temperature, period spacing increases with decreasing mass. Thus for PG 0122 to maintain a period spacing (21s) similar to that of PG 1159 -which is far hotter at T e fr = 140 000 K -it must be more massive. If the period spacing is even shorter (16 s) it must be more massive still. Based on stellar models developed by Dehner & Kawaler (1995) , the two values of All discussed above imply a mass for PG 0122 of either (0.69 ±0.03) M® (for An = 21.1 s) or (1.00 ± 0.08) M© (for An = 16.2 s). The luminosities corresponding to these two mass ranges are (5.2 ±2.1) L@ and (1.5 ± 0.8) L@ respectively. Either solution makes PG0122 the most massive and least intrinsically luminous GWVir star known.
CONCLUSIONS
Time-series photometry of the GWVir star PG0122 obtained with the Whole Earth Telescope confirms important results tentatively suggested in previous studies. The £ = 1 frequency splitting confirmed by this analysis sets the rotation rate at (1.6 ± 0.1) d. In addition, the previously suggested period spacing of 21 s is placed on firmer ground, though a pattern based on 16 s cannot be ruled out. PG0122 -already known from spectroscopy to be the coolest GWVir star at 75000K -is the most massive star in its class, with a mass of (0.69 ± 0.03) M© (if An ^ 21 s).
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